Effects of SH group reagents on creatine kinase interaction with the mitochondrial membrane.
Solubilization of the specific mitochondrial isoenzyme of creatine kinase (CKm) from rabbit heart mitochondria by treatment with SH group reagents has been studied. From the various compounds tested only the negatively charged organomercurials are able to induce an extensive solubilization of the enzyme. This effect is fully reversible since the solubilized enzyme readily reassociates with the membrane when the bound organomercurial is removed by treatment of the homogenate by an excess of dithiothreitol. Solubilization by negatively charged organomercurials can be partly prevented by pretreatment of mitochondria with either disulfide or uncharged organomercurials. No clear-cut relationship has been pointed out when the amount of SH titrated by various reagents has been compared with the extent of CKm solubilization. More detailed studies with para-chloromercuribenzoate (pCMB) show that extensive CKm solubilization (about 75%) occurs for pCMB concentration as low as 25 microM, whereas pronounced inhibition of the enzyme is observed only for concentrations greater than 200 microM. By cross-reassociation of enzyme solubilized either by para-hydroxymercuribenzoate (pHMB) or by 20 mM sodium phosphate (NaPi) with mitochondria depleted of CKm by pHMB or by NaPi treatment, SH groups whose titration impedes CKm reassociation with the mitochondrial membrane have been tentatively located on the enzyme. Thus, negatively charged organomercurials, could induce a reversible conformational modification of the enzyme which is no longer able to bind on the inner mitochondrial membrane. Furthermore, our results show that the binding of an excess of mitochondrial CK, which has been previously reported, could reflect unspecific binding since it occurs only on mitoplasts incubated in very hypotonic medium, but not in isotonic medium.